The effects of water deprivation on the adrenal glands were studied in two avian species, the pigeon and the house sparrow. Dehydration failed to produce any change in the histology of the adrenal gland of the house sparrow, while, in the pigeon, medullary lobes were constricted and myeloid tissues increased. Biochemical observations showed that dehydration resulted in the decrease of both norepinephrine (34%) and epinephrine (50%) from the adrenal medulla of the house sparrow, whereas, in the pigeon, only epinephrine (45%) decreased following water deprivation. Water deprivation caused an increase of glandular corticosterone both in the pigeon (375.7%) and in the house sparrow (336.7%). The present observations illustrate that participation of corticosterone in dehydration is possibly universal in birds. By contrast, the differential responsiveness of the catechol hormones in these two species was noted. However, the adrenomedullary catecholamine response during water deprivation was independent of the NE: E ratio of both species. To explain this, the reno-physiological status and concentration of other hormones in these birds needs to be considered.
Introduction
Activation of hypothalamo-hypophysial-adrenal axis is generally accepted as an operational definition of stress. Deprivation of water has been reported to serve as a severe stress (Freeman, 1976; Beuving and Yonder, 1978) . The role of adrenal cortex in situation of water deprivation in mammals is fairly well documented. Water deprivation increases the plasma corticosterone concentration in rats (Levine and Coover, 1976; Gray et al. 1978; Johnson and Levine, 1978; Wilkinson et al. 1982) . In the avian group, conflicting reports are available relating to dehydration-induced changes of corticosterone content. Plasma corticosterone increases following dehydration in turkey (Brown, 1961) , chicken (Freeman et al. 1983; Harvey et al. 1985) , fowl (Beuving and Vonder, 1978) and duck (Harvey et al. 1981) , while in quail (Kobayashi et al. 1980 ) and fowl (Arad et al. 1985) , water-deprivation failed to alter the plasma corticosterone level.
The role of adrenal medulla in counteracting dehydration stress is yet to be investigated in mammals. However, in the avian group, it has been reported that epinephrine plays a pivotal role to counteract the dehydration stress in the pigeon (Ghosh and Sitaraman 1976) and the Japanese quail (Kobayashi et al. 1980) , whereas in the parakeet, both norepinephrine and epinephrine are required to withstand this stress (Maiti et al. 1976) .
Thus, in birds, the role of adrenal cortex to counteract the dehydration stress is somewhat confusing and there is species variation in catecholamine response to water deprivation.
Again the maintenance of physiological homeostasis in dry environment depends on the effectiveness of osmoregulation and this functional mechanism is closely related to the habitat of any organism, its renal concentration ability and different hormonal milieu.
In view of this, for the present experiment two avian species-the pigeon and the house sparrow have been selected. Both of them share more or less similar habitat but they belong to diverse phylogeny.
Materials and Methods
The experimental specimens (i.e., 24 pigeons and 30 house sparrows) were collected from a local bird dealer and acclimatized in laboratory condition for five days. No mortality was observed in the pigeon, while two of the thirty house sparrows died during this period of acclimatization. The birds were then grouped into two:
Group I (Control) Food and water were given ad libitum throughout the experimental period. In group I, there were 8 pigeons and 8 house sparrows.
Group II (Treated) This group was deprived from water but food was given ad libitum. This group included 16 pigeons and 20 house sparrows.
The experiment was terminated when 50% mortality was noticed among the group II. It was the second day of the experiment in case of house sparrow, whereas the pigeons were sacrificed on the 8th day of the experiment. In group I, there was no mortality during the entire experimental tenure. Blood samples were collected from the wing-vein of the bird just after the termination of the experiments. Samples were centrifuged immediately after collection at 5,000g for 3min. and plasma was drawn off. Plasma corticosterone concentration was then measured following the method of Glick et al. (1964) . All the birds were killed by cervical dislocation and the adrenals were quickly taken out. These glands were either fixed in Bouin's fluid for histological studies or processed for biochemical quantitation of adrenomedullary catecholamines and adrenocorticoids following the method of Laverty and Taylor (1968) and Glick et al. (1964) respectively. Before quantitation, catecholamines were extracted from the adrenal medulla following the method of Nagatsu (1973 Pigeon. In the dehydrated pigeon, the medullary patches became slightly constricted while the third type of cells or myeloid cells were increased in number ( Figs. 1 and 2) . But no perceptible change was noticed in the cortex of the adrenal gland of the dehydrated bird.
Biochemical The biochemical data on adrenomedullary catecholamines and corticosterone have been summarised in Text-figs. 1 and 2.
The data reveals that dehyration resulted in the decrease of both norepinephrine (NE) and epinephrine (E) contents from the adrenal medulla of the house sparrow while in the pigeon only epinephrine was depleted.
In the house sparrow, corticosterone concentration increased significantly in the adrenal gland following water deprivation. In the pigeon, dehydration caused increase of corticosterone concentration both in the gland as well as in the plasma. Since the amount of blood collected from the dehydrated sparrow was much less than the amount required for estimation of corticosterone, plasma corticosterone was not measured in the house sparrow.
Discussion
The findings reveal that dehydration caused release only E from the adrenal medulla of the pigeon. This indicates that E is possibly the stress hormone in the pigeon and it also agrees with that reported earlier in the pigeon (Ghosh and Sitaraman 1976) and in the Japanese quail (Kobayashi et al. 1980) .
The results also indicated that in the house sparrow, both NE and E are depleted following dehydration. This points out that both the catechol hormones are required to counteract dehydration stress. Involvement of both the catechol hormones in counteracting stress situation has also been reported earlier in the dehydrated parakeet (Maiti et al. 1976 ).
Thus, the present findings indicate that dehydration-induced catecholamine change is not dependent on adrenomedullary hormonal milieu (e.g. E: NE ratio in the pigeon is 43 57 in contrast to that of the house sparrow which is 95:5, cf. Ghosh, 1980 ). It appears from the results (Text- Fig. 1c and 2c, 2d ) that the response of corticosterone to the dehydration stress in both the pigeon and the house sparrow is similar.
Therefore the present as well as the previous reports indicate that barring the two phasianid species (Kobayashi et al. 1980; Arad et al. 1985) , in the avian group, corticosterone is released to counteract the dehydration stress.
It seems difficult to infer what role corticosterone may have in the osmoregulatory mechanism. It was reported that hypovolaemia induced by dehydration increases plasma angiotensin II, which in turn stimulates adrenal cortex to release corticosterone (Kobayashi et al. 1980) . Increased corticosterone possibly plays its role in osmoregulation in two different ways: (i) directly controlling salt-excretion as found in Zonotrichia leucophrys gambelli (Kawashima et al. 1964) , presence of corticosterone receptors in the renal tubule of the duck (Charest-Boule' et al. 1980 ) further supports this view; (ii) stimulating AVT mediated water reabsorption.
Finally, it can be mentioned from the present findings that the pigeon is much more Influence of Dehydration Stress on the Adrenal Glands of Two Semi-domesticated Avian Species
Text- Fig. 1 (a) . Dehydration for 2 days resulted in the depletion of norephinephrine from the adrenal gland of the house sparrow. (b). Note dehydration-induced deplation of epinephrine form the adrenal gland of the house sparrow.
(c). Note increased corticosterone concentration in the adrenal gland of th dehydrated house sparrow.
Text- Fig. 2 (a) . Dehydration for 8 days failed to alter norepinephrine content significantly in the pigeon.
(b). Note dehydration-induced depletion of epinephrine content from the adrenal gland of the pigeon.
(c). Note increased corticosterone concentration in the adrenal gland of the dehydrated pigeons. (d). Note dehydration-induced increase in the plasma corticosterone concentration in the pigeon.
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Stress on the Adrenal Glands of Two Semi-domesticated Avian Species resistant to dehydration stress than the house sparrow.
Whether such differences reflect the different phylogenetic status of these birds, difference in the reneal function or differential responsiveness of several other hormones like arginine vasotocin, prolactin and aldosterone (Arnason et al. 1986 ) in dehydration stress are yet to be determined.
